(i9) m&tatommv&mM 

(43) IHISg^M B 
2005 ^9fl9 0 (09.09.2005) 




PCT 



(10) SRtt*M«# 
WO 2005/083895 Al 



(5i) mmftifrftm 7 : 

5/02, H02J 17/00, H01Q 13/08, 9/16 



(21) HRgffl !!#-§■: 

(22) m^mms: 

(25) m&tamonffi: 

(26) Hfg^lflOslg: 



PCT/JP2005/002746 
2005 ^2 £21 H (21.02.2005) 



H04B1/59, (7i) mmA(*m£®i <±x<Dt% ^miz-oi^x): wit 

^tt'T >f 'J-yi^h ■ =1 XtXffllEiffi (INTEL- 
LIGENT COSMOS RESEARCH INSTITUTE) [JP/JP]; 
T 9893204 gMm^^mW^E^^fi)67 , vTg 6f)fe 

<D 3 Miyagi (JP). 



(30) m.9tW.^f— 

!f#il2004-054933 2004^2^27 0(27.02.2004) JP 
HI 2004-304876 

2004 ^10 R 19 H (19.10.2004) JP 



(72) 
(75) 



TAYOSHI, Hltoshi) [JP/JP]; t 9893124 g $ H fill rfT 
W^E-t^T^il 5 9-49 Miyagi (JP). jf # #|5R 
(SAWAYA, Kunio) [JP/JP]; T9800871 S**!Hlll^rfTW 
IEA(|4T1 2-3 1 Miyagi (JP). 

/SrcS*7 



(54) Title: RF ID TAG DEVICE 
(54) S&HB(D«?fc: RvmWi&W. 



IT) 
00 

en 

00 
IT) 



es 

o 



B 



c 



[ 



5S 



V//////////////////?//////, 

GND 

A ...THREE TERMINALS 

B ...ANTENNA 

C ...POWER SUPPLY 

D ...STUB RESONANCE BOOSTING/RECTIFYING CIRCUIT 
E ...CONTROL CIRCUIT 
F ...PRESENT INVENTION 
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(57) Abstract: To overcome the 
drawback of the conventional 
RF ID tag devices having a short 
possible communication distance 
and magnify the communication 
distance of the conventional system 
by several times. The conventional 
system employs a balanced 
feeding/balanced modulation 
(two terminal circuits for antenna 
operation), while the present 
invention employs an unbalanced 
feeding/balanced modulation 
(three terminal circuits for antenna 
operation). The conventional system 
employs a simple rectification 
of received RF signals, while 
the present invention employs a 
circuit configured by combining 
an impedance-conversion boosting 
system based on the stub resonance 
with a ladder boosting system. The 
conventional system employs an 
ASK or BPSK modulation, while 
the present invention can employ 
a QPSK modulation circuit in 
addition to a passive modulation. 
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rea 1*4 ep (5) , x C5) . y (5) . z (5) . xs (5) , ys (5) , zs (5) 
real*4 a I (200). bl (200). c I (201) 



]«) 



iij=1 234556 
fO=0. 05 

dlh=15. 0/fO ! cm 
na=16 
write (*. 10) 

formatC Enter the location of x,y,z (cm) 
read(*. *, end=90) xp, yp, zp 

(3) 



'$> (2) 



cat I marrayCxp.yp.zp.na, cl) 
do i=2, na+1 

verr=ran(i i j) 

al(M)=scl (i)*ao+(v8rr~0. 5)*0. QG1)-cl (1) 
end do 

writeC*,*) ' AL(m)\ (a! <i>. i=1 f na) 
wr ite(*,*) 

call mcycleCna, dlh, al) (5) 

do i=1,5 

ep(i)=1.0e2Q 
end do 

do ix=-3O,30 

xp=f loat(ix)*10. 0 
do ty=-3O T 30 (6) 
yp=float(iy)*10.0 
do iz=~3O,30 

zp=fioat(iz)*10. 0 

call fliarray(xp, yp, 2p. na r ol) (7) 
do i~2, na+1 

bl<M)=cl<i)-cl(1)-al<M) (8) 
end do 

call mcycleCna, dlh.bl) (9) 
er~0, 0 
do i=1, na 

er=er+b! Ci)**2 (10) 
end do 
do i=1,5 

if (er . It. ep(i)) then 
if (i . ne. 5) then 
do j=5. i+1.-1 
ep(j)=epCH) 
x(i)=x (j-1) 
y(j)=y(j-1) 

Z(j)=Z(j-1) (11) 

end do 
end if 

ep{i} = 
x(i)~xp 

y(i)=yp 
z(i)=zp 
go to 30 



\ no i se 0. 1 % 



(4) 
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and if 
end do 
cont i nue 
end do 
end do 
end do 

do i=1 . 5 

xs(i}=x(i) 

ys(i)=y(i) 

zs(i)=z(i) 
end do 

write(*, *) ' RMS error (cm) x y z (12) 

do i=1,5 

*rit8<*,*) sqrt(ep(i)/float(n3)),x(i),y(i).z(i) 
end do 



do m=1,5 
xQ=xs(m) 
yO=ys<m) 
20=25 {ro) 
do ix=-15, 15 

xp=f I oat (ix)+xG 
do iy=-15. 15 

yp=f Joat (iy) +y0 
do iz=-15, 15 

zp=f Ioat<iz)+z0 



(13) 



call marray(xp,yp,zp, na, el) 
do *=2,na+1 

bl(M)=cKi)-c! (D-aKi-1) 
end do 

oal i tricycle (na, dlh, bi} 
er-CX 0 
do i=1. na 

er=er+bl U)**2 
end do 

do i=1 t 5 

if (er , It. ep(i)) then 
if (i .ne, 5) then 
do j=5. i+1.-1 
ep (j)=Bp(j-1) 
x(j)=x(j-1) 

y(j)=*y(j-l> 
z(j)-z(H) 
end do 
end if 

ep { j ) =er 
x(0=xp 
y (i)«yp 
z(i)=zp 
go to 35 
end if 
end do 
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continue 
end do 
end do 
end do 

end do 
write(* f *) 

write<* P *) sqrt(ep(1)/float(na}) t x(1),y(1),2(l) (14) 

write(*, *} 
go to 20 

stop 
end 

subroutine mar ray (xp, yp, zp t rta, cl) 
real*4 cl (1) 

c ! (1 ) =sqr t <xp*xp+yp*yp+ (zp*5G, 0) **2) 
do i-2, na+1 

ixx=i/3 

i yy~ i - i xx*3 

xni=f I oat { i xx-1 ) *50. 0-1 0. 0 
ym=f I oat ( i yy-1 ) *50. 0+1 0. 0 
oi <i) =sqr t ( (xp-xm) **2+ (y p-ym) **2+zp*zp) 
end do 

return 
end 

subroutine mcycleCna, dlh, al) 

real*4 a 1(1) 

do i=1,na 
continue 

if (al (i) .gt. dlh) then 

al(i)=a!(i)-d!h 

if (al(i) . ie. dlh) go to 46 

go to 40 
end if 
continue 

if (al(i) . It. -dlh) then 
al (i)=al(i)+dlh 
if (al<i) ,ge. -dlh) go to 46 
go to 45 

end if 

continue 
end do 

return 
end 
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Enter the 
A- (cm) 
-69. 24731 
0. 9732714 
-51.46763 

RMS error 
0. 6834297 
0. 8562734 
1. 116775 
1. 163736 
1. 216863 



ocation of x, y, z (cm) : 152,-203,56 

67.67562 -38.21133 -1.487458 39.09471 

-27.88023 16.30007 -91.74537 -46. 11990 

-102.0754 -54.30361 -5.570741 -98.28325 
-3. 269386 



(cm) 



150.0000 
150.0000 
150. 0000 
160. 0000 
160. 0000 



8. 4395386E-02 152.0000 



-200. 0000 
-190. 0000 
-200. 0000 
-230. 0000 
-220. 0000 

-203. 0000 



60. 00000 
50. 00000 
50. 00000 
70. 00000 
60. 00000 

56. 00000 



Enter the ! 
Al (cm) 

55. 74849 
-2. 332703 

90. 37129 

RMS error 
1.445567 
1. 754374 

1. 951296 

2. 345274 
2. 709345 



ocation of x, y.z (cm) : 22,123,-89 

5.506481 57.46710 16.50204 -17.27929 

14.06553 -20.41722 66.89948 

89. 04320 55. 22502 29. 83902 

69.39222 



28. 19106 
119. 4193 



(cm) 



20. 00000 
20. 00000 
20. 00000 
20. 00000 
20. 00000 



130 
130 
120 
120 
140 



0000 
0000 
0000 
0000 
0000 



6. 2024966E-02 22. 00000 



123. 0000 



-90. 00000 
-100. 0000 
-80. 00000 
-90. 00000 
-100. 0000 

-89. 00000 



Enter the location of x, y, z (cm) : 60,161,5 
^dL(cm) -23.45399 32.54938 -13.85323 -57.41031 

21.66080 -27.96993 -77.36571 22.85288 -26.38201 

-74.96463 36.05470 -9.367880 -51.50449 59.00156 

18.86572 -15.62937 



RMS error 
1. 358104 
1 . 400364 
1.561480 
1.779230 
1.850774 



(cm) 



60. 00000 
60. 00000 
60. 00000 
60. 00000 
60. 00000 



160. 0000 
160.0000 
170.0000 
170. 0000 
150.0000 



4. 4650473E-02 60. 00000 161. 0000 

Enter the location of x, y, z (cm) : 



z 

10. ooooo 
0. 0O0O00OE+OO 
0. 0O0O0OOE+0O 

1 0. 00000 

10. ooooo 
5. 000000 
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